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(54) STARTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a magnet switch from being 
defectively operated by moving a moving part with a plunger moved, 
thereby revolving a baHike part, moving a working part by a specified 
quantity while it is being brought into contact with a pinion regulating 
means, rotating the pinion by operating the pinion regulating means so as 
to regulate it, and thereby moving the pinion to the side of a ring gear. 
SOLUTION: Upon turning a switch on, a plunger 45 is absorbed to the side 
of a stationary iron core 44 so as to allow the moving part 40b of a lever 
40, and furthermore, its working part 40a to be rotated together, let a 
rotation regulating member 6 be moved by a specified quantity, and the 
rotation of a pinion is thereby regulated. With the plunger 45 raised up, an 
auxiliary movable contact 52 is brought into contact with a starting 
resistance 51, a starter motor is then driven, an armature 10 is rotated 
under a low voltage applied state so as to be reduced in speed by an 
epicyclic reduction mechanism, and its rotating shaft 3 is thereby rotated. 
Torque is acted as thrust to a pinion 4 which is regulated in rotation, it is 
to be meshed with a ring gear, and when the pinion 4 is meshed with the 
ring gear, the rotational regulation of the rotation regulating member 6 is 
thereby released. After that, rated voltage is applied to the starter motor, 
so that the armature 10 is thereby started. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The starter have the lever carry out providing the following as the feature, and the aforementioned move 
section moves by movement of the aforementioned plunger, and move the specified quantity, operate the 
aforementioned pinion regulation means, rotating and the aforementioned cylindrical section contacting the 
aforementioned operation section to the aforementioned pinion regulation means by this movement, carry out rotation 
regulation in the aforementioned pinion, and carry out [ moving the aforementioned pinion to the aforementioned 
starter-ring side, and ] as the feature The output shaft driven by the starter motor which consists of an armature which 
has the axis of rotation The pinion which is prepared on this output shaft and gears with the starter ring of an engine 
Stationary contact Have the traveling contact which contacts this stationary contact, the coil which will generate a 
suction force if energized, and the plunger which moves with the aforementioned suction force, and by the 
aforementioned traveling contact moving and contacting the aforementioned stationary contact by movement of this 
plunger By regulating the magnet switch which performs energization to the aforementioned starter motor, and rotation 
of the aforementioned pinion While connecting a pinion regulation means to move the aforementioned pinion to the 
aforementioned starter-ring side, the move section which moves by movement of the aforementioned plunger, the 
operation section which operates the aforementioned pinion regulation means, and the aforementioned move section and 
the aforementioned operation section The cylindrical section which has been arranged on the direction outside of a path 
of the aforementioned armature, and was prolonged in abbreviation parallel to the aforementioned axis of rotation and 
which can be rotated 

[Claim 2] The aforementioned magnet switch is a starter according to claim 1 which it is near the anti-pinion side of the 
aforementioned starter motor, and is arranged to the axis of rotation of the aforementioned armature at an abbreviation 
perpendicular, and the ends of the cylindrical section of the aforementioned lever are crooked, respectively, and is 
characterized by both this flection being the aforementioned move section and the aforementioned operation section. 
[Claim 3] The cylindrical section of the aforementioned lever is a starter according to claim 1 or 2 characterized by 
being supported to revolve with the bearing. 

[Claim 4] The aforementioned lever is a starter according to claim 1 to 3 characterized by the bird clapper from an 
elastic member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the starter which starts an engine. 
[0002] 

[Description of the Prior Art] In the conventional starter, as shown in the Australia public presentation patent No. 80486 
[ 94 to ] A string-like member is arranged between the plunger of a magnet switch, and pinion rotation specification-part 
material, by movement of this plunger While pinion rotation specification-part material moves to a pinion side and the 
regulation presser foot stitch tongue of pinion rotation specification-part material fits each other into the concavo- 
convex section of a pinion through a string-like member Since rotation is regulated for the pinion which engaged with 
the helical spline which also rotated the output shaft and was formed in the output shaft when an armature rotated by 
pinion rotation specification-part material, Move to a starter-ring side, and a starter ring gears with a pinion and pinion 
rotation specification-part material moves to the anti-starter-ring side edge side of a pinion. Though it prevents a pinion 
seceding from a starter ring and it becomes impossible for pinion rotation specification-part material to return from a 
pinion end-face position, a plunger returns to the original position by the own deflection of a string-like member, and 
the starter to which a traveling contact separates from a stationary contact is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the traveling contact prepared in the plunger separates 
from a stationary contact in the conventional thing even if it stops returning to the original position while the pinion had 
bit to the starter ring If a string-like member secedes from the block which changes the direction of a string-like member 
and pinion rotation specification-part material returns to the original position by the own deflection of a string-like 
member Even if a string-like member tends to fall in the crevice between a block and a block attaching part, a string-like 
member tends to be caught and it was going to operate the starter again, while the string-like member had been caught, a 
plunger cannot be moved but it may become poor operating a starter. 

[0004] Then, this invention was made in view of the above-mentioned situation, and aims at offering the starter which 

prevents the poor operation of a magnet switch. 

[0005] 

[Means for Solving the Problem] 

[Means of a claim 1] While the starter of a claim 1 makes movement of a plunger the structure of operating a pinion 
regulation means through a lever, this lever While connecting the operation section, and the move section and the 
operation section with the move section which moves by movement of a plunger, a pinion regulation means Since it 
considered as the composition which consists of the cylindrical section which has been arranged on the direction outside 
of a path of an armature, and was prolonged in abbreviation parallel to the axis of rotation, and which can be rotated 
Although a pinion regulation means is operated, since the cylindrical section of a lever is rotated, While it does not drop 
out and the operation section of a lever contacts a pinion regulation means by the own deflection of a string-like 
member like the conventional string-like member from the member which is supporting the string-like member 
according to rotation of the cylindrical section of a lever Since specified quantity movement is carried out, a pinion 
regulation means is operated and rotation regulation of the pinion is carried out by this movement Though it becomes 
impossible for a pinion regulation means to return from a pinion end-face position, since the operation section of a lever 
is only in contact with the pinion regulation means The part in which the operation section of a lever carried out 
specified quantity rotation is a rotatable conversely, namely, when the cylindrical section of a lever rotates free, a 
plunger can return to a position at origin, a traveling contact can separate it from a stationary contact certainly, and it 
can prevent the poor operation of a magnet switch. 

[0006] Moreover, since pinion rotation specification-part material is operated through a string-like member in the 
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former, It is necessary to use a block, and by this block, in order for the rotation loss of a block to arise and to 
compensate a part for this rotation loss, although it will be necessary to enlarge the suction force of a magnet switch and 
the physique of a magnet switch becomes large for this reason Although expensive needle bearing must be used for a 
block in order to cancel this, if it is made a lever, the block [ itself] need will be lost, the suction force of a magnet 
switch can be made small, and the physique of a magnet switch will be made small. 

[0007] Moreover, although the position of this string-like member cannot be decided easily and attachment is difficult in 
the former when becoming the soft quality of the material and attaching this string-like member with an automatic 
machine since the deflection is given by the string-like member, even when attaching with an automatic machine, the 
position of a lever tends to be decided by considering as a lever with moderate rigidity, and attachment workability 
improves by it. 

[Means of a claim 2] A magnet switch the starter of a claim 2 near the anti-pinion side of a starter motor While being 
arranged to the axis of rotation of an armature at the abbreviation perpendicular, the ends of the cylindrical section of a 
lever are crooked, respectively, and since both this flection is the move section and the operation section A plunger is 
moved to the abbreviation hand of cut of the cylindrical section, the move section is rotated centering on the shaft of the 
cylindrical section, since the operation section rotates centering on the shaft of the cylindrical section by this rotation, 
the suction force of a magnet switch is efficiently changed into the rotation force of the operation section, and a pinion 
regulation means can be operated smoothly. 

[0008] [Means of a claim 3] Since the cylindrical section of a lever is supported to revolve with the bearing, as for the 
starter of a claim 3, rotation of the cylindrical section becomes easy. 

[Means of a claim 4] Since a lever is an elastic member, a lever bends moderately and a plunger can fully move, when a 
pinion begins to move to a starter-ring side with a pinion regulation means, even if it wears out a traveling contact and a 
stationary contact at the time of many years past and the distance of the starter of a claim 4 between a traveling contact 
and a stationary contact increases, a contact closes it certainly and it can operate a starter. 

[0009] Moreover, it can prevent that the impulse force generated when a pinion gears to a starter ring is absorbed with 
the elasticity of a lever, and gets across to a plunger. Therefore, a plunger does not vibrate and closing of a contact can 
be ensured. 
[0010] 

[Embodiments of the Invention] Next, the example of the starter of this invention is explained based on a drawing. 
Drawin g 1 is the whole starter cross section. The starter motor 2 which generates turning effort in response to 
energization as the starter 1 of this example is shown in draw ing 1 , the output shaft 3 allotted to the axis of rotation and 
the same axle of this starter motor 2, the turning-effort means of communication which transmits the turning effort of 
the starter motor 2 to an output shaft 3 (it mentions later), After the pinion 4 which fitted into the periphery of an output 
shaft 3, and this pinion 4 gear with the starter ring (not shown) of an engine, While a pinion 4 gears to a starter ring, it 
consists of magnet-switch 7 grades arranged behind the rotation specification-part material 6 (pinion regulation means 
said by this invention) which regulates rotation of a pinion 4, the retreat specification-part material 5 which regulates 
retreat of a pinion 4, and the starter motor 2. 

[001 1] (Explanation of the starter motor 2) The starter motor 2 consists of the yoke 8, a fixed magnetic pole 9, an 
armature 10, a brush (not shown), etc. A yoke 8 is formed in the shape of a cylinder, and is pinched between housing 12 
and the end cover 13 with the bearing maintenance board 1 1 arranged at the back end side (right end side of drawing 1 ). 

[0012] The fixed magnetic pole 9 is what used the permanent magnet, and it is fixed to the inner skin of a yoke 8, and it 
forms a magnetic field. In addition, you may use the field coil which generates magnetism by energization instead of a 
permanent magnet as a fixed magnetic pole 9. The armature 10 consists of the shaft 14 which accomplishes the axis of 
rotation, a core 15 prepared in the periphery of this shaft 14, a coil (not shown) with which this core 15 was equipped, a 
commutator (not shown) with which the back end side of a core 15 was equipped. A shaft 14 is allotted to an output 
shaft 3 and the same axle behind an output shaft 3, this armature 10 is supported free [ rotation ] through the bearing 19 
arranged in septum section 8a prepared in the yoke 8 with which the one side of a shaft 14 divides an armature 10 and 
an epicyclic gear reducer style (it mentions later), and the other end side of a shaft 14 is supported by the bearing 
maintenance board 1 1 free [ rotation ] through the bearing 19. 

[0013] A brush is held at the electrode holder 16 which engaged with the bearing maintenance board 11, and is pressed 
by the commutator with the spring (not shown) built into the end cover 13. 

(Explanation of an output shaft 3) The nose of cam is supported by bearing 12a of housing 12 free [ rotation ] through 
bearing 20, and, as for the output shaft 3, the back end section is supported by the center case 22 free [ rotation ] through 
bearing 21. 

[0014] In addition, the back end of an output shaft 3 is equipped with the planet carrier 23 of an epicyclic gear reducer 
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style. It was fixed to the back end side inner circumference of housing 12, and the center case 22 has covered the 
periphery of a turning-effort means of communication. 

(Explanation of a turning-effort means of communication) A turning-effort means of communication consists of an 
epicyclic gear reducer style and an one way clutch. 

[001 5] An epicyclic gear reducer style slows down the rotational speed of the starter motor 2, is a reduction gear which 
increases the output torque of the starter motor 2, and consists of the sun gear 24 formed in the nose-of-cam periphery of 
a shaft 14, three planet gears 25 which gear to this sun gear 24, an internal gear 26 which gears with each planet gear 25, 
and an above-mentioned planet carrier 23. Three planet gears 25 are supported free [ rotation ] through bearing 28 by 
the pin 27 fixed to the planet carrier 23, respectively. When a sun gear 24 rotates with a shaft 14, while each planet gear 
25 which gears on a sun gear 24 and the internal gear 26 rotates (a sun gear 24 and reverse rotation), it revolves around 
the sun in the same direction as a sun gear 24, and the revolution force is transmitted to the planet carrier 23 through a 
pin 27, and an output shaft 3 rotates this epicyclic gear reducer style. 

[0016] The one way clutch is constituted by the outer 29 fixed to the pin 27 fixed to the planet carrier 23, the inner 31 
prepared in the output shaft 3, and the roller 60 grade. 

(Explanation of a pinion 4) Helical spline fitting is carried out inside housing 12 at the nose-of-cam approach periphery 
of an output shaft 3, and the pinion 4 is energized behind the firm output shaft 3 (right of drawin g 1 ) with the spring 32 
arranged on the nose-of-cam side of a pinion 4. In addition, the spring 32 is energizing the pinion 4 through the shutter 
33 inserted in the periphery of an output shaft 3 ahead [ of a pinion 4 ]. Moreover, a shutter 33 opens and closes opening 
(not shown) which is interlocked with movement of a pinion 4 and carries out opening to the starter-ring side of housing 
12. 

[0017] The flange 34 by which much crevice 34a was formed in the periphery for the outer-diameter size by the major 
diameter is formed in the back end side of this pinion 4 from the pinion 4 at one. In addition, more crevice 34a than the 
external-tooth number of sheets of a pinion 4 is formed. Moreover, the thrust ring 36 which can rotate freely to the hand 
of cut of a pinion 4 is attached through thrust bearing 35 in the back end side of a flange 34. 
[0018] (Explanation of the retreat specification-part material 5) Drawing 2 is the view view which looked at the 
circumference of the retreat specification-part material 5 and the rotation specification-part material 6 from A. The 
retreat specification-part material 5 consists of contact section 5b which contacts connection 5a which engages with the 
hole (not shown) arranged by two plate heights 39a and 39b prepared in the plate 39, respectively, and 1st height 6a (it 
mentions later) of the rotation specification-part material 6, as shown in drawin g 1 and drawing 2 . A part of periphery 
of the retreat specification-part material 5 is engaged by two claw parts (not shown) prepared in the thrust ring 36, and 
the retreat specification-part material 5 rocks it by using the aforementioned hole as the supporting point with a pinion 
4. 

[0019] In addition, the plate 39 is ****(ed) between housing 12 and the pin center,large case 22, 
(Explanation of the rotation specification-part material 6) The rotation specification-part material 6 Cylindrical metal 
material is wound and it is formed, to each point While 2nd height 6b which contacts 1st height 6a which contacts 
contact section 5b of the retreat specification-part material 5, and operation section 40a prepared in the lever 40 (it 
mentions later) is prepared In the same direction, this 1st [ the ] and the 2nd height 6a and 6b bent right-angled, were 
raised, and have projected in the opposite position of the direction of a path. 

[0020] It is contained by the space section between the pin center,large case 22 and a plate 39, the 1st and the 2nd lobe 
6a and 6b are ahead taken out from the plate 39, and this rotation specification-part material 6 is arranged possible 
[ movement in the BC direction of drawing 2 ] in the space section, as shown in drawin g 1 . Moreover, if the rotation 
specification-part material 6 is always energized in the direction of B of drawing 2 with the spring 41 attached in the 
plate 39 and the suction force of a magnet switch 7 is transmitted to 2nd height 6b through a lever 40 If the rotation 
specification-part material 6 whole resists the energization force of a spring 41, it moves in the direction of C of drawin g 
2 , a magnet switch 7 is turned off and a suction force disappears, it will move in the direction of B of drawin g 2 
according to the energization force of a spring 41, and will return to an early position. 

[0021] (Explanation of a magnet switch 7) As shown in drawing 1 , a magnet switch 7 is held at the back end side of the 
bearing maintenance board 1 1, is arranged in an end cover 13, and it is being fixed so that the direction of operation 
may cross to the shaft 14 of the starter motor 2. This magnet switch 7 is constituted by a switch cover 42, a coil 43, the 
fixed iron core 44, the plunger 45, the spring 46, and the rod 47 grade. Press forming of the switch cover 42 was carried 
out to the shape of a cup by the product made from the magnetic substance (for example, iron), and the insertion hole 
which inserts a plunger 45 in the center section at the base of covering (inferior surface of tongue of drawing 1 ) free 
[ sliding ] has opened it. 

[0022] It connects with a mounted battery (not shown) through the starting switch (do not ignition-switch, / not shown) 
of vehicles, and a coil 43 generates magnetism by turning on and energizing a starting switch. The fixed iron core 44 is 
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allotted to the upper-limit side of a coil 43, and caulking fixation is carried out at opening of a switch cover 42. A 
plunger 45 presents the shape of an approximate circle pilaster by the product made from the magnetic substance (for 
example, iron), counters the interior of the hollow of a coil 43 with the fixed iron core 44, is arranged, and is attracted to 
the fixed iron core 44 side (upper part of drawin g 1 ) magnetized at the time of the energization to a coil 43. In addition, 
move section 40b of a lever 40 is engaging with the pars basilaris ossis occipitalis of a plunger 45. 
[0023] A spring 46 intervenes between a plunger 45 and the fixed iron core 44 by the inner circumference of a coil 43, 
and is energizing the plunger 45 below (lower part of drawing 1 ) to the fixed iron core 44. That is, when the 
energization to a coil 43 is stopped, the energization force of a spring 46 is resisted till then, and the plunger 45 
currently attracted to the fixed iron core 44 side is returned to an initial valve position. 

[0024] It is fixed to the upper part side of a plunger 45, and a rod 47 passes along the interior of hollow of a coil 43, 
penetrates the through hole which was able to be made in the center section of the fixed iron core 44 free [ sliding ], and 
is projected upwards. In addition, the magnet switch 7 is arranged to the shaft 14 of an armature 10 near the anti-pinion 
4 side of the starter motor 2 at the abbreviation perpendicular. 

[0025] (Explanation of the contact structure of the starter motor 2) It is fixed to the terminal bolt 48 attached in the end 
cover 13, and head 48a of this terminal bolt 48, and a contact structure consists of a stationary contact 49 to which the 
starting-resistance object 51 was connected, a main traveling contact 50 connected to the lead wire (not shown) of a 
positive-electrode side brush, and a subtraveling contact 52 connected to this main traveling contact 50 through a copper 
plate. 

[0026] The terminal bolt 48 is attached, after it penetrated bottom wall 13a of an end cover 13 and the nose-of-cam side 
has been exposed to the exterior of an end cover 13, and it is being fixed to the end cover 13 by bolting of a washer 53. 
This terminal bolt 48 is connected to the positive electrode of a mounted battery by the feeder (not shown). The 
stationary contact 49 is being fixed to head 48a of the terminal bolt 48 by welding etc. inside the end cover 13. 
[0027] The main traveling contact 50 counters a stationary contact 49, is arranged, and is inserted in the rod 47 of a 
magnet switch 7 free [ sliding ]. For example, a nickel line is wound, an end is connected to a stationary contact 49, the 
other end counters the subtraveling contact 52, and a starting resistance 51 is arranged. The subtraveling contact 52 is 
switch-on electrically in contact with the outside end face of the fixed iron core 44, if counter a starting resistance 51, it 
is arranged, the starting resistance 51 which will be electrically connected to the terminal bolt 48 with movement of a 
rod 47 if a magnet switch 7 is turned on and a plunger 45 is attracted is contacted and a magnet switch 7 is turned off 
[0028] In addition, the interval of the subtraveling contact 52 and a starting resistance 51 is small set up from the 
interval of the main traveling contact 50 and a stationary contact 49. When a magnet switch 7 is turned on and a plunger 
45 is attracted to the fixed iron core 44 side Before the main traveling contact 50 contacts a stationary contact 49, the 
starting resistance 51 by which the subtraveling contact 52 is electrically connected to the terminal bolt 48 is contacted, 
and battery voltage is impressed to the armature 1 0 of the starter motor 2 through a starting resistance 5 1 . 
[0029] (Explanation of a lever 40) Drawing 3 is the fragmentary sectional view which looked at the end cover 13 from 
D, and drawing 4 is a side cross section which the lever 40 arranged in the circumference of a yoke 8 understands. A 
lever 40 is formed from the material which has moderate elasticity, for example, iron, and this lever 40 engages with a 
plunger 45, and consists of cylindrical section 40c which has the straight-line rod-like configuration of connecting 
operation section 40a operated in contact with move section 40b which moves by movement of a plunger 45, and 2nd 
height 6b of the rotation specification-part material 6, and move section 40b and operation section 40a. This cylindrical 
section 40c has been arranged on the direction outer-diameter outside of a path of an armature 10, and is prolonged at 
the shaft 14 at abbreviation parallel. In addition, the angle which the meaning called these abbreviation parallel becomes 
from the shaft of cylindrical section 40c to the shaft of a shaft 14 is the thing of the range of 0 to about 20 degrees. 
[0030] Moreover, move section 40b and operation section 40a are prolonged from the ends of cylindrical section 40c 
toward the direction outside of a path, respectively centering on the shaft of cylindrical section 40c, and the angle made 
from move section 40b and operation section 40a centering on the shaft of cylindrical section 40c is a predetermined 
angle (for example, about 60 degrees). Cylindrical section 40c is supported to revolve by the bearings 61 and 62 which 
consist of two resins, this bearing 61 is ****(ed) between housing 12 and the pin center,large case 20, and the bearing 
62 is ****(ed) between the end cover 13 and the bearing maintenance board 11. 

[003 1] Next, the operation of this example is explained. If a starting switch is turned on by crew, the coil 43 of a magnet 
switch 7 will be energized and a plunger 45 will be attracted to the fixed iron core 44 side which resisted the 
energization force of a spring 46 and was magnetized. Move section 40b of a lever 40 rotates centering on the shaft of 
cylindrical section 40c with movement of this plunger 45. by this rotation When cylindrical section 40c of the lever 40 
currently supported to revolve with bearings 61 and 62 also rotates and operation section 40a rotates centering on the 
shaft of cylindrical section 40c further Rotation of a pinion 4 is regulated by the rotation specification-part material's 6 
carrying out specified quantity movement in the direction of C of drawin g 2 , while operation section 40a contacts 2nd 
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height 6b of the rotation specification-part material 6, and engaging with crevice 34a by which 1st height 6a was 
prepared in the periphery of a flange 34. 

[0032] When energized by the positive-electrode side brush through a starting resistance 51, on the other hand, the 
starting resistance 51 by which the subtraveling contact 52 is electrically connected to the terminal bolt 48 with 
elevation of a plunger 45 is contacted, and the starter motor 2 is started, and an armature 10 rotates, where a low battery 
is impressed. Rotation of an armature 10 is slowed down at epicyclic gear reducer guard, is transmitted to an output 
shaft 3, and an output shaft 3 rotates it. Although it is also going to rotate a pinion 4 by rotation of this output shaft 3, 
since rotation regulation of the pinion 4 is carried out by 1st height 6a, the turning effort of an output shaft 3 acts as a 
thrust extruded to shaft orientations to a pinion 4. Consequently, a pinion 4 can move forward along with a helical spline 
to an output shaft 3, and can gear with a starter ring. 

[0033] On the other hand, the retreat specification-part material 5 is pulled by the thrust ring 36 with advance of a 
pinion 4 by using as the supporting point the hole of two plate heights 39a and 39b established in the plate 39, and is 
rocked with a pinion 4. Moreover, if a pinion 4 gears to a starter ring completely, the nose of cam of 1 st height 6a will 
separate from the rotation specification-part material 6 from crevice 34a of a flange 34, and it will cancel rotation 
regulation of a pinion 4 by falling in the back end side of the retreat specification-part material 5. 
[0034] Then, if the main traveling contact 50 contacts a stationary contact 49, a starting resistance 51 will connect too 
hastily, rated voltage will be impressed to the starter motor 2, and an armature 10 will rotate. An engine can be put into 
operation by rotation of an armature 10 being transmitted to an output shaft 3 through an epicyclic gear reducer style, 
and the pinion 4 of which rotation regulation was canceled rotating with an output shaft 3 by this, and rotating a starter 
ring. 

[0035] In the state where the pinion 4 moved forward and it geared with the starter ring, the energization force of the 
spring 32 arranged on the nose-of-cam side of a pinion 4 becomes large. Moreover, after engine starting, if a pinion 4 
rotates by the starter ring, the turning effort of an engine will act in the direction which retreats a pinion 4 by operation 
of a helical spline. Although a pinion 4 tends to retreat to an output shaft 3, when 1st height 6a of the rotation 
specification-part material 6 contacts contact section 5a of the retreat specification-part material 5 according to these 
force, retreat of a pinion 4 is regulated and it can prevent that a pinion 4 retreats to an armature 10 side. 
[0036] Then, if a starting switch is turned off and the energization to the coil 43 of a magnet switch 7 is stopped, the 
plunger 45 currently attracted till then to the fixed iron core 44 side will be returned to an initial valve position 
according to the energization force of a spring 46 because the magnetism of a coil 43 disappears (it moves below by 
drawin g 1 ). Since the force pressed below through the lever 40 in contact with 2nd height 6b of the rotation 
specification-part material 6 when this plunger 45 returned to an initial valve position is extinguished, the rotation 
specification-part material 6 returns to an initial valve position according to the spring force of a return spring 41 . 
[0037] While 1st height 6a of the rotation specification-part material 6 separates from the retreat specification-part 
material 5 from 5d of engagement crevices at this time and an engagement state is canceled, operation section 40a of a 
lever 40 secedes from the 2nd height 6b of the rotation specification-part material 6, and contact is canceled. 
Consequently, the pinion 4 which receives the retreat force from a starter ring is returned to a static position. 
While making movement of a plunger 45 into the structure of operating the rotation specification-part material 6 
through a lever 40, in this example, (Effect of the 1st example) This lever 40 While connecting operation section 40a 
operated in contact with move section 40b which moves by movement of a plunger 45, and 2nd height 6b of the rotation 
specification-part material 6, and move section 40b and operation section 40a Since it considered as the composition 
which consists of cylindrical section 40c which has been arranged on the direction outside of a path of an armature 10, 
and was prolonged in abbreviation parallel to the shaft 14, and which can be rotated Although the rotation specification- 
part material 6 is operated, since cylindrical section 40c of a lever 40 is rotated, By the own deflection of a string-like 
member like the conventional string-like member from the member which is supporting the string-like member While it 
does not drop out and operation section 40a of a lever 40 contacts the rotation specification-part material 6 according to 
rotation of cylindrical section 40c of a lever 40, specified quantity movement is carried out. by this movement Since the 
rotation specification-part material 6 is operated and rotation regulation of the pinion 4 is carried out, though it becomes 
impossible for the rotation specification-part material 6 to return from a contact position with the retreat specification- 
part material 5 temporarily, since operation section 40a of a lever 40 is only in contact with the rotation specification- 
part material 6 When the part in which operation section 40a of a lever 40 carried out specified quantity rotation is a 
rotatable conversely, namely, cylindrical section 40c of a lever 40 rotates free A plunger 45 returns to an initial valve 
position, the main traveling contact 50 can separate from the starting resistance 51 connected from the stationary contact 
49 electrically [ the subtraveling contact 52 ] to a stationary contact 49 certainly, and the poor operation of a magnet 
switch 7 can be prevented. 

[0038] moreover, in the former, since rotation specification-part material is operated through a string-like member, it is 
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necessary to use a block, and by this block, in order for the rotation loss of a block to arise and to compensate a part for 
this rotation loss Although it will be necessary to enlarge the suction force of a magnet switch 7 and the physique of a 
magnet switch 7 becomes large for this reason Although expensive needle bearing must be used for a block in order to 
cancel this, if it is made a lever 40, the block [ itself] need will be lost, the suction force of a magnet switch 7 can be 
made small, and the physique of a magnet switch 7 will be made small. 

[0039] Moreover, although the position of this string-like member cannot be decided easily and attachment is difficult in 
the former when becoming the soft quality of the material and attaching this string-like member with an automatic 
machine since the deflection is given by the string-like member, even when attaching with an automatic machine, the 
position of a lever tends to be decided by considering as the lever 40 with moderate rigidity, and attachment workability 
improves by it. A magnet switch 7 furthermore, near the anti-pinion 4 side of the starter motor 2 While being arranged 
to the shaft 14 of an armature 10 at the abbreviation perpendicular Since move section 40b of a lever 40 and operation 
section 40a are crooked and are formed from the ends of cylindrical section 40c Since a plunger 45 is moved to the 
abbreviation hand of cut of cylindrical section 40c, move section 40b is rotated centering on the shaft of cylindrical 
section 40c by movement of a plunger 45 and operation section 40a rotates centering on the shaft of cylindrical section 
40c by this rotation, The suction force of a magnet switch 7 is efficiently changed into the rotation force of operation 
section 40a, and the rotation specification-part material 6 can be operated smoothly. 

[0040] Furthermore, since cylindrical section 40c of a lever 40 is supported to revolve with bearings 61 and 62, rotation 
of cylindrical section 40c becomes easy. Furthermore, since a lever 40 is an elastic member, a lever 40 bends 
moderately and a plunger 45 can fully move when a pinion 4 begins to move to a starter-ring side by carrying out 
rotation regulation by the rotation specification-part material 6 Even if it wears out the main traveling contact 50, the 
subtraveling contact 52, and a stationary contact 49 at the time of many years past and the distance between the main 
traveling contact 50, the subtraveling contact 52, and a stationary contact 49 increases, a contact closes certainly and a 
starter 1 can be operated. 

[0041] Moreover, it can prevent that the impulse force generated when a pinion 4 gears to a starter ring is absorbed with 
the elasticity of a lever 40, and gets across to a plunger 45. Therefore, a plunger 45 does not vibrate and closing of a 
contact can be ensured. 
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